REQUIREMENT UNDER 37 C.F.R. 1.121 

As required under 37 C.F.R. 1.121, and pxirsuant to the present Amendment, a clean set of 
Claims is set forth below. 

102. A laser scanning system comprising^ 

a housing having a first portion am a second portion, said first portion having a bottom 
window, and said second portion having a side window; and 

a plurality of laser scarming /tations, each comprising a light beam source and 
corresponding groups of light bending mirrors disposed within said housing, that cooperate with 
a plurality of light directing elements to produce laser scanning planes projected within a 3-D 
scanning volume disposed abow said bottom window and adjacent said side window; 

wherein a first set ofi/laser scanning stations, disposed within said first portion of said 
housing, produce laser scajining planes passing through said bottom window; 

wherein said fir^ portion of said housing has a depth of less than 5 inches. 

103. The laser scanning system of claim 102, wherein depth of said first portion is less than 
3.5 inches. / 

104. The lase/ scanning system of claim 102, wherein a second set of laser scanning stations 
produce laser scanning planes passing through said side window. 

105. The/aser scanning system of claim 104, wherein said second portion houses groups of 
light bending mirrors for said second set of light scanning stations. 

106. yhe laser scanning system of claim 102, wherein volume of said housing is less than 
2000 cubic inches. 
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107. The laser scanning system of claim 102, wherein volunje of said housing is less than 
1650 cubic inches. 

108. The laser scanning system of claim 102, wherein pid 3-D scanning volume is greater 
than 400 cubic inches. 

109. The laser scanning system of claim 102, wh/rein resolution of a bar code symbol that the 
laser scanning planes can resolve is on the order or 0.006 inches wide. 

1 10. The laser scanning system of claim lO?, wherein said laser scanning planes are quasi- 
orthogonal. 

111. The laser scanning system of claitn 1 02, wherein said plurality of light directing elements 
comprise a plurality of multi-faceted volume holographic elements. 

112. The laser scanning system of claim 111, said plurality of multi-faceted volume 
holographic elements are supported by a scanning disc. 

113. The laser scanning system of claim 1 02, wherein some groups of light bending mirrors 
cooperate with light directl^elements that have high elevation angle characteristics, and other 
groups of Ught bending miyrors cooperate with light directly elements that having low elevation 
angle characteristics. 

1 14. The laser scanmng system of claim 102, wherein some groups of light bending mirrors 
cooperate with light directing elements that have left skew angle characteristics, and other groups 
of light bending mijfrors cooperate with light directing elements that have right skew angle 
characteristics. 

1 1 5. The las^r scanning system of claim 102, wherein said bottom window has a substantially 
horizontal orfentation and said side window has a substantially vertical orientation. 
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116. The laser scanning system of claim 102, wherein said plurality of laser scanning stations 
comprise four laser scanning stations. / 

117. The laser scaiming system of claim 102, wherein some /f said light bending mirrors 
having a different number of vertices than other light bending mirrors. 

118. The laser scanning system of claim 1 02, wherein /eometry, placement and orientation of 
said light bending mirrors are optimized to satisfy physical constraints with respect to said 
housing. 

1 19. The laser scanning system of claim 102, 
light collection optical elements comprising a pi 

120. The laser scanning system of claimyl 19, wherein said photodetector is substantially 
disposed above incidence of light beams mto said light directing elements. 

121. The laser scanning system of /laim 1 02, wherein said bottom window has a substantially 
horizontal orientation and said sideywindow has a substantially vertical orientation, and wherein 
said second set of laser scanning stations comprise a single laser scarming station that produces 
laser scanning planes passing through said side window. 

122. The laser scanning s/stem of claim 102, wherein said bottom and side windows include a 
spectral filtering subsystem that transmits a narrow band of spectral components including said 
laser scanning planes. / 

123. The laser scarping system of claim 102, wherein said light beam source for a given laser 
scanning station includes a visible laser diode, at least one collimating lens and a diffractive 
optical element producing S polarized light. 



merein each laser scanning station includes 
rabolic mirror and a photodetector. 
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124. The laser scanning system of claim 123, wherein said c/Uimating lens and diffractive 
optical element substantially eliminate astigmatic characterisycs of light produced by the visible 
laser diode. 

125. The laser scanning system of claim 102, further obmprising light collection optical 
elements coupled to signal processing circuitry that ha/ multiple decoding channels. 

126. The laser scaiming system of claim 125, fujflier comprising a mechanism for linking, in 
each decoding chaimel, a particular optical path m a given scan data signal. 

127. The laser scanning system of claim 126, further comprising a mechanism for analyzing 
scan data signal fragments over multiple deeding channels to identify bar code symbols therein. 

128. The laser scarming system of claim 102, wherein said first portion of the housing is 
disposed under a counter in a point of /ale application. 

129. The laser scaiming system ai claim 63, wherein a given laser scanning station produces 
scan lines that pass through said second window, said given laser scaiming station comprising a 
collimating lens that cooperates .with said plurality of holographic optical elements to increase 
focal distance of scan lines pas$ing through said second window, thereby allowing said plurality 
of holographic optical eleme^s to be used in producing scan lines that pass through both first 
and second windows. 

130. The laser scanning system of claim 71, wherein said holographic optical elements are 
integrated in a rotating diisc, and wherein said photodetector is mounted directly above the edge 
of the rotating disc. 

131. The laser scanning system of claim 7 1 , wherein said holographic optical elements are 
integrated in a romting disc, and wherein said photodetector is mounted outside the outer 
periphery of tharrotating disc. 
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132. The laser scanning system of claim 59, w)^rein at least one member of said first group 
Gi of holographic optical elements have symrafetrical left skew angle characteristics with respect 
to the right skew angle characteristics of aj^ast one corresponding member of said second group 
G2 of holographic optical elements. 

133. The laser scanning system^of claim 59, comprising multiple holographic optical elements 
which simultaneously focus multiple scanning beams to overlapping regions in a 3-D scanning 
volume at varying focal defences (preferably, less than 2 inches or less difference in focal 
distance), which miniiWes the effects of paper noise. 

134. The laser scanning system of claim 71, wherein said p^todetector is disposed behind a 
given light bending mirror. 

135. The laser scanning system of claim 134, wherei^ said given light bending mirror has a 
passageway that allows light collected by a corresponding parabolic mirror to reach said 
photodetector, 

136. The laser scanning system of claim /9, wherein said light beam source for a given laser 
scanning station is deactivated (e.g., turned off) when the scan line produced therefrom is no 
longer passing through the first windgw or second window. 

137. The laser scanning systenAf dlaim 59, wherein said holographic optical elements are 
integrated in a rotating disc, and wlierein a light blocking element is disposed between said 
rotating disc and said first window, said light blocking element blocking zero-order beams 
produced fi-om the rotating^ disc from passing through the first window, and said light blocking 
element blocking ambient light passing through the first window firom reaching light collecting 
optical elements. 

138. The laser scanning system of claim 85, wherein a given laser scanning station produces 
scan lines that p^s through said side window, said given laser scanning station comprising a 
collimating lerfs that cooperates with said plurality of holographic optical elements to increase 
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focal distance of scan lines passing through said side window, ther;^ 
holographic optical elements to be used in producing scan lines Ifiat 
and side windows. 



►y allowing said plurality of 
pass through both bottom 



139. The laser scanning system of claim 92, wherein said holographic optical elements are 
integrated in a scanning disc, and wherein said photodefector is moimted directly above the edge 
of the scanning disc. 

140. The laser scanning system of claim 92, wherein said holographic optical elements are 
integrated in a scanning disc, and wherein said^photodetector is mounted outside the outer 
periphery of the scanning disc. ^ 

141. The laser scanning system of claim 89, wherein at least one holographic optical element 

ft 

has a symmetrical left skew angle cha^cteristic with respect to the right skew angle 
characteristic of at least one other Wlographic optical element. 

142. The laser scanning systepi of claim 85, comprising multiple holographic optical elements 
which simultaneously focii^Qmltiple scanning beams to overlapping regions in a 3-D scanning 
volume at varying focal dista^^ (preferably, less than 2 inches or less difference in focal 
distance), which minimizes the effects of paper noise. 

143. The laser scamnng system of claim 86, wherein each laser scanning station includes light 
collection optical elements comprising a parabolic mirror and a photodetector, wherein said 
photodetector is disposed behind a given light bending mirror. 

144. The laser scanning system of claim 143, wherein said given light bending mirror has a 
passageway Aat allows light collected by a corresponding parabolic mirror to reach said 
photodeteeaor. 
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145. The laser scanning system of claim 86, wherein said light b/am source for a given laser 
scanning station is deactivated (e.g., turned off) when the scan li;^ produced therefrom is no 
longer passing through the bottom window or side window. 

h 

146. The laser scanning system of claim 85, wherein said holographic optical elements are 
integrated in a rotating disc, and wherein a light blocld|^ig element is disposed between said 
rotating disc and said bottom window, said light blocking element blocking zero-order beams 
produced from the rotating disc from passing through the bottom window, and said light 
blocking element blocking ambient light passinp^hrough the bottom window from reaching light 
collecting optical elements. 

147. The laser scanning system of claim 111, wherein a given laser scanning station produces 
scan lines that pass through said side window, said given laser scarming station comprising a 
collimating lens that cooperates with said plurality of multi-faceted volume holographic elements 
to increase focal distance of scaD^fiWs passing through said side window, thereby allowing said 
plurality of multi-faceted voluni^fe/o^^ elements to be used in producing scan lines that 
pass through both bottom and side W)aows. 

148. The laser scanning system of claim 119, wherein said multi-faceted volume holographic 
elements are integrated in a scanning disc, and wherein said photodetector is mounted directly 
above the edge of the scan|nng disc. 

149. The laser scanni^ig system of claim 1 19, wherein said multi-faceted volume holographic 
elements are integrated^ in a scanning disc, and wherein said photodetector is mounted outside the 
outer periphery of the'^scanning disc. 

1 50. The laser s/arming system of claim 1 14, wherein at least one light directing element has a 
symmetrical left/kew angle characteristic with respect to the right skew angle characteristic of at 
least one other ifght directing element. 
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151. The laser scanning system of claim 1 02, comprisinginultiple light directing elements 
which simultaneously focus multiple scanning beams to overlapping regions in a 3-D scarming 
volume at varying focal distances (preferably, less thag/2 inches or less difference in focal 
distance), which minimizes the effects of paper noise 

152. The laser scanning system of claim 1 19,yWherein said photodetector is disposed behind a 
given light bending mirror. 

153. The laser scanning system of clakn 1 52, wherein said given light bending mirror has a 
passageway that allows light collectedly a corresponding parabolic mirror to reach said 
photodetector. 



154. The laser scanning syst^ ofMaim 102, wherein a light beam source for a given laser 
scanning station is deactivate^ (e.g., turned off) when the scan line produced therefrom is no 
longer passing through the bottom window or side window. 



155. The laser scanning system of claim 111, wherein said multi-faceted volume holographic 
elements are integrated in a scanning disc, and wherein a light blocking element is disposed 
between said scaiWing disc and said bottom window, said light blocking element blocking zero- 
order beams produced from the scanning disc from passing through the bottom window, and said 
light blocking/element blocking ambient light passing through the bottom window from reaching 
light collecting optical elements. 
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WHAT IS CLAIMED IS: 



102. A laser scanning system comprisinfl 

a housing having a first portion ai^ a second portion, said first portion having a bottom 
window, and said second portion having a side window; and 

a plurality of laser scaiming staiions, each comprising a light beam source and 
corresponding groups of light iS^ing mujors disposed within said housing, that cooperate with 
a plurality of light directing ^menWo produce laser scanning planes projected within a 3-D 
scanning volume dispo^S3>bo^ sa&dm^om window and adjacent said side window; 

wherein a first set ^ikse/ scanning" stations, disposed within said fu-st portion of said 
housing, produce iSs^scaimiiyfolanes passing through said bottom window; 



wherein saic 



portion of said housing has a depth of less than 5 inches. 



3.5 inches. 



103. Theuaser scai ning ^ystem of claim 102, wherein depth of said first portion is less than 

104. The laser scaimmg system of claim 102, wherein a second set of laser scaiming stations 
produce laser scanning planes passing through said side window. 

105. The laser sca^ng system of claim 104, wherein said second portion houses groups of 
light bending mirrors for said second set of light scaiming stations. 

106. The lase/ scanning system of claim 102, wherein volume of said housing is less than 
2000 cubic inches. 

107. The /aser scanning system of claim 102, wherein volume of said housing is less than 
1650 cubic/inches. 
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108. The laser scanning system of claim 102, wherein said 3/d scanning volume is greater 
than 400 cubic inches. 

109. The laser scanning system of claim 102, wherein resfolution of a bar code symbol that the 
laser scanning planes can resolve is on the order of 0.006 inches wide. 

1 10. The laser scanning system of claim 102, wherem said laser scanning planes are quasi- 
orthogonal. 

111. The laser scanning system of claim 1 02, wherein said plurality of light directing elements 
comprise a plurality of multi-faceted volume hol/graphic elements. 

112. The laser scanning system of claim 1 M, said plurality of multi-faceted volume 
holographic elements are supported by a scanning disc. 

113. The laser scanning system of claim 102, wherein some groups of Hght bending mirrors 
cooperate with light directly elements mat have high elevation angle characteristics, and other 
groups of light bending mirrors cooperate with light directly elements that having low elevation 
angle characteristics. 

1 14. The laser scanning systen/of claim 102, wherein some groups of light bending mirrors 
cooperate with light directing el/ments that have left skew angle characteristics, and other groups 
of light bending mirrors cooperate with light directing elements that have right skew angle 
characteristics. 

115. The laser scanning^ystem of claim 1 02, wherein said bottom window has a substantially 
horizontal orientation ana said side window has a substantially vertical orientation. 

1 16. The laser scancTmg system of claim 102, wherein said plurality of laser scarming stations 
comprise four laser s/anning stations. 
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1 1 7. The laser scanning system of claim 1 02, whereifi some of said light bending mirrors 
having a different number of vertices than other lightyoending mirrors. 

118. The laser scanning system of claim 102, ^lerein geometry, placement and orientation of 
said light bending mirrors are optimized to sati^ity physical constraints with respect to said 
housing. 

1 19. The laser scanning system of claimf 102, wherein each laser scanning station includes 
light collection optical elements comprising a parabolic mirror and a photodetector. 

120. The laser scanning system oftclaim 1 19, wherein said photodetector is substantially 
disposed above incidence of light beams onto said light directing elements. 

121 . The laser scanning system of claim 102, wherein said bottom window has a substantially 
horizontal orientation and saitf side window has a substantially vertical orientation, and wherein 
said second set of laser scanning stations comprise a single laser scanning station that produces 
laser scanning planes passing through said side window. 



122. The laser scannijig system of claim 102, wherein said bottom and side windows include a 
spectral filtering sub; 
laser scanning planes 



spectral filtering subs^tem that transmits a narrow band of spectral components including said 



123. The laser scanning system of claim 102, wherein said light beam source for a given laser 
scanning station/ncludes a visible laser diode, at least one coUimating lens and a diffractive 
optical elemen/producing S polarized light. 

124. The /aser scanning system of claim 123, wherein said collimating lens and diffractive 
optical element substantially eliminate astigmatic characteristics of light produced by the visible 
laser diodk 



i^^e 
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125. The laser scanning system of claim 102, fiirthe^ comprising light collection optical 
elements coupled to signal processing circuitry that ms multiple decoding charmels. 

126. The laser scanning system of claim 125, fi/ther comprising a mechanism for linking, in 
each decoding channel, a particular optical path m a. given scan data signal. 

127. The laser scanning system of claim 12^, further comprising a mechanism for analyzing 
scan data signal fragments over multiple decpding charmels to identify bar code symbols therein. 

128. The laser scanning system of claim 102, wherein said first portion of the housing is 
disposed under a counter in a point of sale application. 

129. The laser scanning system of/claim 63, wherein a given laser scaiming station produces 
scan lines that pass through said second window, said given laser scanning station comprising a 



collimating lens that cooperates \jth said plurality of holographic optical elements to increase 
focal distance of scan lines passing through said second window, thereby allowing said plurality 
of holographic optical elementsfto be used in producing scan lines that pass through both first 
and second windows. 

130. The laser scanning jystem of claim 71, wherein said holographic optical elements are 
integrated in a rotating disc, and wherein said photodetector is mounted directly above the edge 
of the rotating disc. 



131. The laser scanning system of claim 71 , wherein said holographic optical elements are 
integrated in a rotating disc, and wherein said photodetector is mounted outside the outer 
periphery of the rotating disc. 



1 32. The laser scanning system of claim 59, wherein at least one member of said first group 
Gi of holographic optical elements have symmetrical left skew angle characteristics with respect 
to the right skew angle characteristics of at least one corresponding member of said second group 
G2 of hologramiic optical elements. 
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133. The laser scanning swem of claim 59, comprising multiple holographic optical elements 
which simultaneously focp multiple scanning beams to overlapping regions in a 3-D scanning 
volume at varying focaj^istances (preferably, less than 2 inches or less difference in focal 
distance), which minmiizes the effects of paper noise. 

134. The laser scanning system of claim 71, wherein said ph/todetector is disposed behind a 
given light bending mirror. 

135. The laser scaiming system of claim 134, whereiiysaid given light bending mirror has a 
passageway that allows light collected by a corresponding parabolic mirror to reach said 
photodetector. 

136. The laser scaiming system of claim 59,Xherein said light beam source for a given laser 
scarming station is deactivated (e.g., turned ^f) when the scan line produced therefrom is no 
longer passing through the first window cVsecond window. 

137. The laser scanning systenKeMaim 59, wherein said holographic optical elements are 
integrated in a rotating disc, and v^e^in a light blocking element is disposed between said 
rotating disc and said first window, said light blocking element blocking zero-order beams 
produced from the rotating disc from passing through the first window, and said light blocking 
element blocking ambient light passing through the first window from reaching light collecting 
optical elements. 

138. The laser seeing system of claim 85, wherein a given laser scanning station produces 
scan lines that pass^lhrough said side window, said given laser scaiming station comprising a 
coUimating lens^at cooperates with said plurality of holographic optical elements to increase 
focal distance^f scan lines passing through said side window, thereby allowing said plurality of 
holographic/ptical elements to be used in producing scan lines that pass through both bottom 
and side wmdows. 
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139. The laser scanning system of claim 92, wherein saidHiolographic optical elements are 
integrated in a scanning disc, and wherein said photodetejrtor is mounted directly above the edge 
of the scanning disc. 

140. The laser scanning system of claim 92, wherdn said holographic optical elements are 
integrated in a scarming disc, and wherein said phot^detector is mounted outside the outer 
periphery of the scanning disc. 

141 . The laser scanning system of claim 89, v^erein at least one holographic optical element 
has a symmetrical left skew angle characteristiawith respect to the right skew angle 
characteristic of at least one other holographic/optical element. 



142. The laser scanning system of claim |'5, comprising multiple holographic optical elements 
which simultaneously focus multiple scanning beams to overlapping regions in a 3-D scanning 
volume at varying focal distances (preferably, less than 2 inches or less difference in focal 
distance), which minimizes the effects of paper noise. 



143. The laser scanning system of jlaim 86, wherein each laser scanning station includes light 
collection optical elements comprising a parabolic mirror and a photodetector, wherein said 
photodetector is disposed behind a given light bending mirror. 



144. The laser scanning system of claim 143, wherein said given light bending muror has a 
passageway that allows light cc^llected by a corresponding parabolic mirror to reach said 
photodetector. 

145. The laser scarming system of claim 86, wherein said light beam source for a given laser 

/ 

scanning station is deactivated (e.g., tumed off) when the scan line produced therefrom is no 
longer passing through the bottom window or side window. 

146. The laser scanimng system of claim 85, wherein said holographic optical elements are 
integrated in a rotating disc, and wherein a light blocking element is disposed between said 
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rotating disc and said bottom window, said light blocking element Mocking zero-order beams 
produced from the rotating disc from passing through the bottonmvindow, and said light 
blocking element blocking ambient light passing through the bottom window from reaching light 
collecting optical elements. 

147. The laser scanning system of claim 111, wherein a given laser scanning station produces 
scan lines that pass through said side window, said givenydaser scanning station comprising a 
coUimating lens that cooperates with said plurality of multi-faceted volume holographic elements 
to increase focal distance of scan lines passing througl/said side window, thereby allowing said 
plurality of multi-faceted volume holographic elements to be used in producing scan lines that 
pass through both bottom and side windows. j 

148. The laser scanning system of claim 1 19.>^herein said multi-faceted volume holographic 
elements are integrated in a scanning disc, and wherein said photodetector is mounted directly 
above the edge of the scanning disc 

149. The laser scanning system of claim 1 19, wherein said multi-faceted volume holographic 
elements are integrated in a scanning^dj^and wherein said photodetector is mounted outside the 
outer periphery of the scanning disc. 

150. The laser scanning system/of claim 1 14, wherein at least one light directing element has a 
symmetrical left skew angle cha/acteristic with respect to the right skew angle characteristic of at 
least one other light directing element. 



151. The laser scanning^sy stem of claim 1 02, comprising multiple light directing elements 
which simultaneously fo^us multiple scanning beams to overlapping regions in a 3-D scarming 
volume at varying focal^distances (preferably, less than 2 inches or less difference in focal 
distance), which minimizes the effects of paper noise. 



152. The laser scpining system of claim 1 19, wherein said photodetector is disposed behind a 
given light bending mirror. 
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153. The laser scanning system of claim 1 52, wherein saia given light bending mirror has a 
passageway that allows light collected by a corresponding parabolic mirror to reach said 
photodetector. 

154. The laser scanning system of claim 102, ^erein a light beam source for a given laser 
scaiming station is deactivated (e.g., turned offt^when the scan line produced therefrom is no 
longer passing through the bottom windoApr side window. 



155, 




The laser scaiming system of cMim 111, wherein said multi-faceted volume holographic 
elements are integrated in a/scanning disc, and wherein a light blocking element is 
disposed between said sc/nning disc and said bottom window, said light blocking 
element blocking zero-^rder beams produced from the scarming disc from passing 
through the bottom wftidow, and said light blocking element blocking ambient light 
passing through the mttom window from reaching light collecting optical elements. 
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